Chagas' disease, caused by Trypanosoma cruzi, is still a major health problem in Latin America, where some 16 to 18 million people are infected (23) . There is high morbidity among these infected individuals, as there is no vaccine and chemotherapy is not very effective.
In the acute phase of Chagas' disease, when parasitemia is high, diagnosis can be easily made using conventional parasitological methods. During the chronic phase (low parasite levels), diagnosis is performed mainly by immunological methods (9) . At present, the serological diagnosis of Chagas' disease relies upon the widely used indirect immunofluorescence, indirect hemagglutination, and enzyme-linked immunosorbent assay (ELISA). None of these methods can be regarded as sensitive enough for blood bank screening. Furthermore, with the low prevalence of infected donors (Ͻ2%), one has to expect low positive predictive values leading to a high falsepositive rate of results that must be confirmed by other methods (22) . In addition, contradictory results have been obtained by different methods and laboratories, probably due to the use of different strains of T. cruzi, different antigenic fractions, and nonstandardized procedures, causing variations in sensitivity and specificity (9) .
Whole epimastigotes or epimastigote fractions are commonly used in the serological diagnosis. These antigens may give rise to false-positive reactions mainly due to cross-reactivity with antibodies developed against other parasitic diseases (5). These problems may be overcome by using defined antigens containing specific T. cruzi epitopes that can be recognized by the majority of chagasic patients. The World Health Organization has long emphasized the need for defined antigens to improve serodiagnosis of Chagas' disease. In an attempt to solve this problem, several research groups have used recombinant and/or synthetic and biochemically purified antigens (1, 7, 12, (14) (15) (16) 19) . In order to be useful, these antigens must meet the following criteria: (i) they should be present in T. cruzi isolates from different areas of endemicity and absent in other infectious disease agents; (ii) they should be highly immunogenic in populations with different immunogenetic backgrounds, regardless of the clinical phase of Chagas' disease; and (iii) they should be stable and easily amenable to quality control tests, to guarantee reproducibility (18, 24) .
Recently, an immunoblot assay using trypomastigote excreted-secreted antigens (TESA) of T. cruzi Y strain was proposed as a sensitive and specific diagnostic assay (TESA-blot) in cases of suspected acute or congenital T. cruzi infection and as a general confirmatory test for conventional Chagas' disease serology (20) . However, this assay was not performed with T. cruzi strains of different biodemes and may not meet the criteria described above.
In the present paper we report on a 150-to 170-kDa T. cruzi excreted-secreted polypeptide obtained from different strains that is recognized by 100% of chronic chagasic patients tested and was not recognized by sera of patients with other parasitic diseases. Furthermore, we used TESA in ELISA, resulting in high sensitivity and specificity. Serum samples were collected from patients referred to Hospital Universitário Oswaldo Cruz (Recife, Brazil) living in areas of Chagas' disease endemicity of the State of Pernambuco, Brazil. The diagnosis of Chagas' disease was supported by clinical, epidemiological, and serological (ELISA, indirect immunofluorescence, or indirect hemagglutination) evidence. Serum samples were classified as negative when two serological tests gave nonreactive results against T. cruzi antigens and identified as positive when two tests were reactive.
We analyzed by TESA-blot assay the sera of 42 chagasic patients (14 with the cardiac form, 18 with the asymptomatic form, 7 with the mixed form, and 3 with the digestive form)and of 14 individuals with negative serology, as well as serum samples of patients with the following other parasitic diseases: cutaneous (n ϭ 5) and visceral (n ϭ 5) leishmaniasis, toxoplasmosis (n ϭ 5), amebiasis (n ϭ 5), and filariasis (n ϭ 5). Serum samples of 124 chronic chagasic patients, 205 normal individuals, 14 patients with cutaneous leishmaniasis, and 17 patients with visceral leishmaniasis were analyzed by TESA-ELISA. Blood samples were taken by venipuncture, and the sera were stored at Ϫ20°C.
TESA from T. cruzi strains with different biodemes, designated Y for type I, WSL and 12SF for type II, and Colombiana for type III (Table 1) , were obtained from the supernatant of infected Vero cells according to the method of Umezawa et al. (20) . Protein concentrations were determined by the method of Bradford (4) . TESA corresponding to each T. cruzi strain were solubilized in sample buffer and run in 7.5% polyacrylamide gel (13) using a minigel system (Hoefer Scientific Instruments, San Francisco, Calif.). The TESA-blot assay was carried out as previously described (20) .
TESA of each strain were also used in ELISA. Microtiter plates (Nunc-Immuno Plates, MaxiSorp, 96 wells; Nalge Nunc International Corporation) were coated with 5 g of TESA (100 l/well) per ml diluted in 0.05 M Na 2 CO 3 buffer, pH 9.6, and incubated overnight at 4°C. The plates were blocked for 2 h with phosphate-buffered saline-Tween 20 (0.05%) (PBSTw) containing 5% defatted milk (Nestlé), prior to incubation of 100 l of sera diluted (1:100) in PBS-Tw (2 h, room temperature). The bound antibodies were detected with peroxidase-conjugated goat anti-human immunoglobulin G (Fc specific) (Sigma Chemical Co., St. Louis, Mo.). The immune complexes were revealed by addition of orthophenyldiamine and H 2 O 2. Optical density (OD) was measured at 490 nm. The cutoff was established as the OD mean of the negative controls ϩ 3 standard deviations. The sensitivity and specificity were estimated according to the method of Camargo (5). The gray zone was established as Ϯ10%. The confidence interval (CI) was calculated at the level of 95%.
The intensity of the reaction to different antigens was variable, but similar patterns of reactivity were observed by Western blot analysis for almost all analyzed sera (Fig. 1) . Chronic chagasic sera (100%) recognized a 150-to 170-kDa band on TESA-blot from Y, WSL, 12SF, and Colombiana strains. Cross-reactions with visceral and cutaneous leishmaniasis sera were observed with some polypeptides below 150 kDa (data not shown). No reaction was observed when the nitrocellulose membrane was incubated with normal human control sera. The discrimination of different clinical forms of the disease was not possible based upon the analysis of the antigenic profiles. The data reported herein confirm previous studies (10, 11, 20, 21) and show that the high sensitivity of TESA-blot in chronic cases in combination with the absence of cross-reactions with leishmaniasis makes this test attractive as an alternative to conventional tests. On the other hand, it may be used as a specific confirmatory assay to exclude cross-reactions after serum screening by conventional serology (20) . An additional, favorable feature of TESA is its stability when stored either at Ϫ40 or 4°C, resulting in similar immunoblot antigenic patterns (11) . The 150-to 170-kDa band identified herein probably corresponds to the 150-to 160-kDa band described previously (11, 20) . In agreement with other studies (10, 11, 20, 21) , the recognition of the 150-to 170-kDa band in different strains provides indirect evidence that this molecule is not very polymorphic among T. cruzi isolates and contains conserved epitopes that are highly immunogenic in the chronic phase of Chagas' disease. Thus, this antigenic preparation (TESA) meets the criteria proposed by Zingales et al. (24) and Stolf (18) .
Western blot format is not very appropriate for the assay of a larger number of samples. For this purpose, the ELISA format is more convenient, as it is simple, easily performed, and amenable to automation. Thus, we developed and evaluated an ELISA using trypomastigote excreted-secreted antigens (TESA-ELISA). The TESA-ELISA results for individual sera are shown in Fig. 2 . All 124 cases of confirmed Chagas' disease, presenting ODs above the cutoff value (0.378), were considered positive, and all 204 sera from nonchagasic individuals, which presented ODs below the cutoff value, were considered negative. Although TESA-ELISA showed high sensitivity (100%; 95% CI, 96.3 to 100%) and specificity (96%; 95% CI, 92.5 to 97.9%), cross-reactions were observed with cutaneous and visceral leishmaniasis (caused by organisms closely related to T. cruzi). Only 1 of 14 patients with cutaneous leishmaniasis showed an OD above the cutoff, while 9 of 17 patients with visceral leishmaniasis showed ODs above the cutoff value. However, it must be observed that most of those OD values are in the gray zone (0.340 to 0.416) above the cutoff value (0.378) and are considered borderline results. On the other hand, OD values in the gray zone below the cutoff range (0.340 to 0.378) were observed only with cutaneous leishmaniasis sera. In Fig. 2 , results on TESA-ELISA using antigens of T. cruzi strain Y are shown. Nevertheless, similar results were obtained with antigens from other strains (WSL, 12SF, and Colombiana). The cross-reactivity observed may be due to the reactivity with polypeptides below 150 kDa. To verify this hypothesis, we isolated by preparative electrophoresis the 150-to 170-kDa band using TESA from T. cruzi Y strain. The fraction obtained, of 150 to 170 kDa, was evaluated by ELISA as described above using sera of chagasic patients, of normal individuals, and of patients with cutaneous and visceral leishmaniasis. Sensitivity and specificity were 100%. These results are currently being further evaluated by testing a larger sample.
In conclusion, both TESA-blot and TESA-ELISA presented high sensitivity and specificity. However, the latter is more appropriate for assaying a large number of samples, such as screening in blood banks. In addition, we provided preliminary evidence that the 150-to 170-kDa fraction of TESA is potentially relevant for the diagnosis of Chagas' disease and deserves further investigation.
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